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Description 

[0001 ) The invention is generally related to the laying 
of pipeline and particularly to the near vertical laying of 
pipeline offshore such as in deep water. 
[0002] The laying of offshore pipelines has been done 
for many years utilizing the technique referred to as S- 
lay. In the S-lay technique, joints of pipe are added to 
the pipeline in a horizontal position on the deck of a lay 
barge. The pipeline then curves over the stern of the 
barge, angles down toward the seabed, curves back to 
horizontal and lays on the seabed. The profile of the 
pipeline from the lay barge to the seabed is in the form 
of a long "S", which leads to the name of S-lay. 
[0003] Although S-lay has been the method of choice 
for virtually all pipeline installed to dale, there are phys- 
ical limitations onthe use of this technique. Chief among 
these is water depth. As the water depth increases, the 
ability to move the vessel on anchors becomes more 
and more difficult and the horizontal component of the 
pipe tension becomes greater and greater. The offshore 
pipeline industry has been aware of this problem for 
years and has as a solution, accepted the concept of 
near vertical lay, called J-iay, as the system of choice 
for deep water pipe laying. It should be understood that 
the definition of deep water, when referring to the use of 
J-lay, is a direct function of pipe diameter. This relation- 
ship is a result of the minimum water depth required for 
pipe of a certain diameter to achieve the proper flex dur- 
ing the vertical laying operation. There is also a maxi- 
mum practical depth for specific pipe diameters. As an 
example, pipe having a diameter of 168.3 mm (6.625 
inches) requires a minimum water depth, with no water 
in the pipe, of 37.8 m (124 feet). At the opposite end of 
the scale, pipe having a diameter of 1 .07 m (42 inches) 
requires a minimum water depth, with no water in the 
pipe, of 407.5 m (1 ,337 feet). 

[0004] Considerable work has been done over the 
years on the theoretical aspects of the J : lay concept, 
but very little work has been done on the actual hard- 
ware and equipment needed for this type of system. 
Most of the systems proposed have utilized existing 
semi-submersible drilling units. These units, which are 
capable of being modified for this service, were not built 
to be used as pipe layers and cannot be made to be very 
efficient during pipe laying operations. 
[0005] Another problem area in laying pipeline off- 
shore is the storage, transportation, and transfer of pipe 
to the lay vessel. In normal operations, the line pipe for 
the pipeline is transported to the field in forty feet (12.2 
m) long joints. The transport vessel, which is usually a 
small material barge or a special purpose pipe haul boat, 
is tied lo the side of the lay vessel as the pipe is trans- 
ferred to the lay vessel. Transfer of the pipe, one joint 
at a time, may take several days. The transfer of pipe 
from between vessels subject to sea-induced motion is 
hazardous lo personnel and equipment under good sea 
conditions and becomes impossible to do safely under 



bad conditions. 

[0006] Applicants are aware of a system that utilizes 
a ramp that can be adjusted from horizontal to vertical. 
It uses large tensioners to grip the pipe and apply the 
s necessary amount of tension to the system. This system 
has never been used, for deep water pipeline construc- 
tion. 

[0007] Offshore pipe laying systems, those in use (S- 
lay) and theoretical proposals (J-lay), have certain 

10 things in common. The systems may or may not use 
pipe add-ons that have been multi-jointed outside the 
system to provide pipe joint lengths greater than the nor- 
mal forty foot ( 1 2. 2 m) pipe length . Theoretical J-lay sys- 
tems have proposed joint lengths of eighty feet (24.4 m) 

15 or more. A single station is used to accomplish the weld- 
ing, NDT (non-destructive testing), and pipe coating of 
joints. In J-lay, it is necessary to have a means to trans- 
fer the pipe from the horizontal position on the lay vessel 
to a near vertical position on the lay line. It is also nec- 

20 essary to have some means of lowering the pipe as the 
lay vessel moves forward. A particular problem in this 
area has been the issue of devising an efficient manner 
of transferring the load of the pipeline to a holding mech- 
anism so that the lowering mechanism can then be 

25 raised in preparation for receiving the weight of the pipe- 
line after addition of the next pipe joint. EP-A-657 670 
describes an apparatus for near vertical laying of pipe- 
line that includes a tower on the lay barge that supports 
the weight of the flooded pipeline and uses a travel block 

30 and pedestal arrangement that allows for a ready weight 
transfer of the pipeline from the travel block to the ped- 
estal during lowering of the pipeline after a new pipe joint 
has been added. A problem with the system as de- 
scribed is that the major loads of the pipeline are carried 

35 through compression in the tower during lowering. This 
puts large loads above the vessel deck on a continuous 
basis and raises the centre of gravity of the system 
above the normal centre of gravity of the vessel. 
[0008] Patent specification GB-A-2 095 787 discloses 

to a pipelaying vessel wherein pipe lengths to be welded 
to a pipeline are fed to a swing arm, pivoted about a 
transverse axis, and used to raise the pipe lengths to an 
upright orientation. A gripper carriage holds the pipe 
length and is movable in a laying tower by a cable. 
45 [0009] According to the present invention there is pro- 
vided apparatus on a vessel suitable for near vertical 
laying of a pipeline offshore, the apparatus comprising: 

a support base mounted on the vessel; 
50 a framework mounted on said support base and ex- 

tending upwardly therefrom; 

a pipe joint alignment tower pivotally attached to 
and supported by said support base and said frame- 
work; 

55 a support lower pivotally attached to said support 

base and extending downwardly from said support 
base, 

a pedestal at the lower end of said support tower, 



2 



3 



EP 0 661 488 B1 



4 



said pedestal being operable to releasably receive 

and support the weight of the pipeline; and 

a travel block received in said support tower so as 

to be movable along the length of said support tower 

to releasably receive and support the weight of the 

pipeline; 

characterised in that: 

a plurality of buckle arrestors are provided at select- 
ed intervals on the pipeline; 

said pedestal is operable to releasably receiveand 
support the pipeline by one of said buckle arrestors; 
and 

said travel block is movable along the pipeline and 
is operable between a first open position and a sec- 
ond closed position to releasably receive and sup- 
port the weight of trie pipeline by one of said buckle 
arrestors when said travel block is in the second 
closed position, in cooperation with said pedestal. 

[001 0] In a preferred embodiment of the invention, the 
apparatus lowers the centre of gravity of the system to 
below that of the vessel. The alignment tower that ex- 
tends above the deck of the vessel supports the weight 
of only one multijoint of pipe and an internal lineup clamp 
and storage and transfer system. The support tower, 
which can be in the form of a stinger, that supports the 
weight of the flooded pipeline, extends below the vessel 
into the water. The travel block and pedestal used to 
support and lower the pipeline in the tower are posi- 
tioned in the tower. The travel block is moved in and out 
of the water along the length of the tower during opera- 
tions. 

[0011] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is an elevation view of one embodiment of the 
invention; 

Fig. 2 is a detail view that illustrates the junctures 
of a support base, an alignment tower, and a sup- 
' port tower shown in Fig. 1 ; 
Fig. 3 is a detail view that illustrates the lower end 
of the support tower; 

Fig. 4 is a detail view that illustrates the lower end 
of the support tower with a travel block near the ped- 
estal; 

Fig. 5 illustrates an alternative embodiment of the 
invention; 

Fig. 6 illustrates a detail view of a stinger support 
framing and upper end of the stinger of the alterna- 
tive embodiment; 

Fig. 7 illustrates a detail view of the lower end of the 
stinger of the alternative embodiment with the travel 
block at the lower end of the stinger. 



[0012] Referring to Fig. 1, apparatus 10 for near ver- 
tical laying ol pipeline generally comprises a support 
base 12. a framework 14, a pipe joint alignment tower 
1 6, a support tower 1 8, and means in said support tower 
5 1 8 for receiving and supporting the weight of a pipeline 
20 

[001 3] The support base 1 2 is rigidly attached to a lay 
vessel 22. In the preferred embodiment, the support 
base 12 is arranged to pivotally receive both the align- 

io ment tower 16 and the support tower 18. The support 
base 12 and the apparatus 10 are illustrated in Fig. 1 
and 2 as being positioned amid-ships on the lay vessel 
22 at which is commonly referred to as a moon pool. 
However, it should be understood that the apparatus 10 

'5 may also be positioned at a side or the stern of the lay 
vessel 22 to accommodate the specific needs of the pipe 
laying operation. 

[0014] The framework 14 is rigidly attached to the 
■ support base 12 and extends upwardly therefrom. The 
20 framework 14 provides support to the pipe joint align- 
ment tower 16. 

[0015] The pipe joint alignment tower 16 is lightly 
framed as it only has to support the weight of one joint 
or multijoint of pipe and the internal lineup clamp and 
25 transfer system. The pipe joint alignment tower 16 is a 
U-shaped frame open on one side along its length and 
is designed to support the weight of the pipe joint during 
welding to the pipeline. As seen in the phantom views 
in Fig. 1, the pipe joint alignment tower 16 is attached 

30 to the support base 12 and the framework 14 so that it 
may be selectively positioned at several different angles 
according to that required during pipe laying operation. 
. The pipe joint alignment tower 16 is in alignment with 
the support tower 18. 

35 [0016] The support tower 18 is pivotally supported at 
its upper end in the support base 12 by support framing 
24, best seen in Figure 2. As indicated by the phantom 
views in Figure 1, the support framing 24 provides for 
selective pivoting of the support tower 18 according to 

40 needs of the pipe laying operations as mentioned above 
for the pipe joint alignment tower 16. The support tower 
18 is designed to be able to support the weight of the 
flooded pipeline during pipe laying operations. Means 
for receiving the weight of the pipeline is provided in the 

45 form of a travel block 26 and a pedestal 28, seen in Fig. 
2-4. The travel block 26 and the pedestal 28 are used 
in cooperation to support and lower the pipeline after a 
pipe joint has been added. The pedestal 28 supports the 
weight of the pipeline at a buckle arrestor 30 while a pipe 

so joint is being added to the pipeline. After addition of the 
new joint, the travel block 26 is raised to pick up the pipe- 
line load, the pedestal 28 is opened, and then the travel 
block 26 is lowered in the support tower 18 via a winch 
32, a cable 34, and a crown block 36 and the weight of 

55 the pipeline is transferred to the pedestal 28. The travel 
block 26 is then raised back to the upper end of the sup- 
port tower 18 in preparation for addition of another pipe 
joint to the pipeline while the pedestal 28 supports the 
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pipeline. Although any suitable equipment may be used 
to achieve the operations required of the travel block 26 
and the pedestal 28, the travel block and pedestal con- 
figuration described in EP-A-657 670 is preferred for the 
most efficient and time saving weight transfer. 
[001 7] The transfer of pipe joints from a horizontal ori- 
entation on a pipe ready rack into the pipe joint align- 
ment tower 16 is illustrated as being accomplished by 
the use of an alignment boom 38 that is pivotally at- 
tached to the pipe joint alignment tower 16. However, it 
should be understood that any suitable transfer means 
such as a strongback may also be used. 
[0018] In operation, the pipe joint alignment tower 16 
and the support tower 18 are aligned with each other 
and set at the angle required for the pipe laying opera- 
tions according to pipe size and water depth. A single 
pipe joint has its ends prepared for welding to the pipe- 
line and is transferred to a pipe ready rack. 
[001 9] The alignment boom 38, or any suitable equip- 
ment, receives the pipe joint from cranes and is then 
pivoted upwardly as indicated by the arrow and line in 
Fig. 1 to transfer the pipe joint to the pipe joint alignment 
tower 16. Clamps provided in the pipe joint alignment 
tower 1 6 receive the pipe joint and hold it in place while 
it is welded to the pipeline 20. The clamps provided in 
the pipe joint alignment tower 16 are preferably adjust- 
able to allow for precise alignment of the pipe joint and 
the pipeline. A work deck 40 is provided for personnel 
and the necessary equipment to carry out the welding 
and testing operations. During the addition of the pipe 
joint, the pedestal 28 supports the pipeline at the buckle 
arrestor 30 on the pipeline. An internal line up clamp will 
typically be provided at the upper end of the pipe joint 
alignment tower 16 for lowering into the pipe joint to the 
abutting surfaces of the pipe joint and pipeline. Buckle 
arrestors are provided at selected intervals along the 
pipeline to prevent buckling of the pipe during laying op- 
erations. After the welding, testing, and coating opera- 
tions are complete, the travel block 26 takes the load 
from the pedestal 28 and is lowered in the support tower 
18 as the lay vessel moves forward. Fig. 3 illustrates the 
buckle arrestor 30 at the pedestal 28 as it supports the 
pipeline 20 during welding of the next joint and the rais- 
ing of the travel block 26 while Fig. 4 illustrates a just 
completed transfer between the travel block 26 and the 
pedestal 28 as the travel block 26 is beginning to be 
moved back to the upper end of the support tower 18 in 
preparation for attachment of another pipe joint. The 
travel block 26 is moved to the upper end of the support 
tower 18 and used to support the pipeline at a buckle 
arrestor after completion of welding. A pipe joint already 
positioned in the pipe joint alignment tower 16 is then 
welded to the pipeline 20 and the process is repeated. 
Besides providing for a lower center of gravity, the loca- 
tion of the travel block 26 below the work area eliminates 
the need to wait tor the travel block to clear the work 
area before proceeding with work on attaching the next 
pipe joint to the pipeline. 



[0020] Fig. 5-7 illustrate an alternate embodiment of 
the invention. The main difference in the alternate em- 
bodiment is that the large support tower 18 is replaced 
by a stinger 44, the pedestal is moved above the water 

5 line, and the travel block moves along the length of the 
stinger 44 in and out of the water. As seen in Fig. 5, the 
support tower shown in Fig. 1 is replaced by a stinger 
support frame 42 and stinger 44. As best seen in Fig. 6, 
the stinger support Irame 42 is also pivotally supported 

io in the support base 1 2 by the support framing 24. A ped- 
estat 46 operates in a similar fashion as above so as to 
cooperate with the travel block 26 for receiving and 
transferring the weight of the pipeline between the ped- 
estal 46 and the travel block 26. The pedestal 46 is pro- 

15 vided with a clamp 48 that moves between an open po- 
sition where it does not support the weight of the pipeline 
and a closed position where it does support the weight 
of the pipeline. Fig. 6 illustrates the pedestal clamp and 
travel block in position for transferring the weight of the 

20 pipeline to the travel block. As described above, the trav- 
el block 26 is supported and moved by the cable 34 
across the crown block 36. The travel block 26 receives 
the weight of the pipeline from the clamp 48 by contact 
of the upper end of the travel block 26 with the buckle 

25 arrestor 30 on the pipeline The travel block 26 is then 
lowered in the stinger 44 as the lay vessel 22 moves 
forward to lower and lay pipeline . equal to the length of 
the pipe joint that has been added. The clamp 48 is then 
closed to receive a buckle arrestor on the pipeline and 

30 support the weight of the pipeline while another joint is 
added and the travel block 26 is opened to release the 
pipeline and raised back up to the pedestal 46. As illus- 
trated by the dotted lines indicating a phantom view of 
the stinger 44, the lower portion of the stinger 44 is 

35 hinged such that it may be pivoted upward and locked 
in an inoperative stowed position to reduce its water 
depth and resistance to movement of the lay vessel 22 
when pipe laying operations are not being conducted. 
As described above, the alternate embodiment is mov- 

40 able within a selected range of angles to provide the 
most desirable angle for pipe size and water depth. The 
alternate embodiment provides the additional advantag- 
es of the stinger 46 being lighter weight than the support 
tower 18 and the travel block 26 being the only moving 

45 part that is submerged in water below the vessel. The 
location of the pedestal 46 also keeps it out of the water 
and provides for easier maintenance. 

50 Claims 

1 . Apparatus on a vessel suitable for near vertical lay- 
ing of a pipeline (20) offshore, the apparatus com- 
prising; 

55 

a support base (12) mounted on the vessel 
(22); 

a framework (14) mounted on said support 
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base (12) and extending upwardly therefrom; 
a pipe joint alignment tower (16) pivotally at- 
tached to and supported by said support base 
(12) and said framework (14); 
a support tower (18) pivotally attached to said 5 
support base (.12) and extending downwardly 
from- said support base (12); 
a pedestal (28,46) at the lower end of said sup- 
port tower (1 8), said pedestal (28,46) being op- 
erable to releasably receive and support the 10 
. weight of the pipeline (20); and 
a travel block (26) received in said support tow- 
er (18) so as to be movable along the length of 
said support tower (18) to releasably receive 
and support the weight of the pipeline (20); 75 

characterised in that: 

a plurality of buckle arrestors (30) are provided 
at selected intervals on the pipeline (20); 2° 
said pedestal (28,46) is operable to releasably 
receive and support the pipeline (20) by one of 
said buckle arrestors (30); and 
said travel block (26) is movable along the pipe- 
line (20) and is operable between a first open 25 
position and a second closed position to releas- 
ably receive and support the weight of the pipe- 
line (20) by one of said buckle arrestors (30) 
when said travel block (26) is in the second 
closed position, in cooperation with said ped- 30 
estal (28,46). 

2. Apparatus according to claim 1 , including an align- 
ment boom (38) pivotafly attached to said pipe joint 
alignment tower (16) for transferring a pipe joint 35 
from the vessel (22) into said pipe joint alignment 
tower (16). 

3. Apparatus according to claim 1 , wherein said sup- 
port tower (18) comprises a stinger support frame *o 
(42) pivotally attached to said support base (12) and 

a stinger (44) attached to the lower end of said sting- 
er support frame (42) and extending downwardly 
therefrom; said travel block (26) being received in 
said stinger (44) so as to be movable along the 45 
length of said stinger (44). 

4. Apparatus according to claim 3, wherein said sting- 
er (44) is hinged at its lower portion to allow pivoting 

of the lower portion upwardly into a stowed inoper- so 
ative position. 



Patentanspruche 

55 

1. Vorrichtung auf einem Behalter zur nahen vertika- 
len Verlegung einer Pipeline (20) seewarts mil 



einem Tragersockel (12), der auf dem Behalter 
(22) befestigt ist, 

einem Gestell (14), das auf dem Tragersockel 
(12) befestigt ist und sich von diesem nach 
oben erstreckt, 

einem Turm (16) fur eine Rohrverbindungsaus- 
richtung, der schwenkbar an dem Tragersockel 
(12) und dem Gestell (14) befestigt und von ih- 
nen unterstutzt ist, 

einem Tragerturm ( 1 8), der an dem Tragersok- 
kel (12) schwenkbar befestigt ist und sich von 
dem Tragersockel (12) aus abwarts erstreckt, 

einem FuGsockel (28, 46) an dem unteren En- 
de des Tragerturms (18), wobei dieser FuGsok- 
kel (28, 46) so wirkt, daG er das Gewicht der 
Pipeline (20) losbar aufnimmt und unterstutzt, 

einem Flaschenzugblock (26), der von dem 
Tragerturm (18) so aufgenommen wird, daG er 
entlang der Lange des Tragerturms (18) be- 
wegbar ist, um das Gewicrit der Pipeline (20) 
losbar aufzunehmen und zu unterstutzen, 

dadurch gekenhzeichnet, daG 

mehrere Schnallenstopeinrichtungen (30) in 
ausgewahlten Abstanden auf der Pipeline (20) 
vorgesehen sind, 

der FuGsockel (28, 46) so arbeitet, daG er die 
Pipeline (20) durch eine der Schnallenstopein- 
richtungen (30) losbar aufnimmt und unter- 
stutzt. und 

der Flaschenzugblock (26) entlang der Pipeline 
(20) bewegbar ist und zwischen einer ersten of- 
fenen Stellung und einer zweiten geschlosse- 
nen Stellung arbeiten kann, um das Gewicht 
der Pipeline (20) durch eine der Schnallenstop- 
einrichtungen (30) in Zusammenwirken mit 
dem FuGsockel (28, 46) losbar aufzunehmen 
und zu unterstutzen, wenn sich der Flaschen- 
zugblock (26) in der zweiten geschlossenen 
Stellung befindet. 

2. Vorrichtung nach Anspruch 1 mit einem Ausrich- 
tungsausleger (38), der schwenkbar an dem Turm 
(16) fur Rohrverbindungsausrichtung befestigt ist, 
um eine Rohrverbindung von dem Behalter (22) in 
den Turm (16) zur Rohrverbindungsausrichtung zu 
uberfuhren. 

3. Vorrichtung nach Anspruch 1, bei der der Trager- 
turm (18) ein Vorschubstangentragergestell (42). 
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das an dem Tragersockel (12) befestigt ist. und eine 
Vorschubstange (44), die an dem unteren Ende des 
Vorschubstangentragergestelles (42) befestigt ist 
und sich von ihm aus nach abwarts erstreckt, um- 
fafM, wobei der Flaschenzugblock (26) von dieser 
Tragerstange (44) so aufgenommen wird, daG er 
entlang der Lange der Tragerstange (44) bewegbar 
ist. 

4. Vorrichtung nach Anspruch 3, bei der die Vorschub- 
stange (44) in ihrem unteren Bereich angelenkt ist, 
urn ein Verschwenken des unteren Bereiches auf- 
warts in eine eingezogene nichtarbeitende Stellung 
zu gestatten. 

Revendications 

1 . Appareil sur un navire approprie pour la pose quasi 
verticale d'un pipe-line (20) en mer, I'appareil 
comprenant : 

une base de support (12) montee sur le navire 
(22) ; 

une ossature (14) montee sur ladite base de 
support (12) et s'etendant vers le haut depuis 
celle-ci ; 

une tour d'alignement de raccords de tuyaux 
(16) fixee de maniere a pivoter a, et supportee 
par, ladite base de support (12) et ladite ossa- 
ture (14); 

une tour de support (18) fixee de maniere a pi- 
voter a ladite basede support (12) et s'etendant 
vers le bas depuis ladite base de support (12) ; 
un piedestal (28, 46) a Textremite inferieure de 
ladite tourde support (18), ledit piedestal (28, 
46) etant adapte a recevoir avec possibility de 
decharge et supporter le poids du pipe-line 
(20).; et 

un palan mobile (26) recu dans ladite tour de 
support (18) afin de pouvoiretre deplace le long 
de ladite tour de support (18) pour recevoir 
avec possibility de decharge et supporter le 
poids du pipe-line (20) ; 

caracterise en ce que : 

a 

une pluralite d'arrets anti-deformation (30) sont 
prevus a des intervalles selectionnes sur le pi- 
pe-line (20) ; 

ledit piedestal (28, 46) est adapte a recevoir 
avec possibility de liberation et supporter le pi- 
pe-line (20) par un desdits arrets anti-deforma- 
tion (30) ; et 

ledit palan mobile (26) est adapte a etre dypla- 
ce le long du pipe-line (20) et a operer entre 
une premiere position ouverte et une seconde 
position fermee afin de recevoir avec possibility 



de decharge et supporter le poids du pipe-line 
(20)*par un desdits arrets anti-deformation (30) 
lorsque ledit palan mobile (26) se trouve dans 
la seconde position fermee. en cooperation 
5 avec ledit piedestal (28, 46). 

2. Appareil selon la revendication 1, comprenant une 
fleche d'alignement (38) fixee de maniere a pivoter 
a ladite tour d'alignement de raccords de tuyaux 

10 (16) pour transferer un raccord de tuyaux depuis le 

navire (22) dans ladite tour d'alignement de rac- 
cords de tuyaux (16). 

3. Appareil selon la revendication 1 , dans lequel ladite 
'5 tour de support (18) comprend un chassis de sup- 
port de bras (42) fixe de maniere a pivoter a ladite 
base de support (12) et un bras (44) fixe a ['extre- 
mity inferieure dudit chassis de support de bras (42) 
et s'etendant vers le bas depuis celui-ci ; ledit palan 

20 mobile (26) etant recu dans ledit bras (44) afin d'etre 
adapte a etre deplace le long dudit bras (44). 

4. Appareil selon la revendication 3, dans lequel ledit 
bras (44) est articule a sa partie inferieure pour per- 

25 mettre le pivotement de la partie inferieure vers le 

haut dans une position rentree inoperante. 
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